Approval Number: AIR 01-802 MOHC ITR: 443

DEPARTMENT OF HEALTH
FEADIOACTIVE AR EMISSIONS
LICENSE AMENDMENT FOR

PROJECT TITLE: MAGNESIUM HYDROXIDE PRECIPITATION PROCESS AT THE
FLUTONIUM FINISHING PLANT

Date Approved: 15-Aug-01
Emission Unit Name: 291-7-1

This is a MAJOR, ACTIVELY ventilated emission unit.

nology:

Applicable Reguirements: ALARACT ALARACT [WAC 246-247.04044)]

BARCT [WAC 246-247-040(31]
Zoveor Area:  Abatement Technology  Required # of Units _ Additional Description/Conditions .
(234-5Z Operations)  HEPA 2 2 Stages for process operations
210-F Operations) HEFPA 2 2 Blages {or process operalions
{242-Z Operations) HEFA 2 2 Slages for process operalions
{all operations) Fan b 3 standby (7 101al)

( Additional shatement techaologies requirsd by thiz Motice of Construction will be listed in the Conditions ond Liniiations seciion

This emission unit has the following Monitoring and Sampling Requirements:

Applicable Requirements: Momilerisg, Testng and Quality Assurance WaAC 246-247.075

Hepulatory Monitoring and Testing Radionuelides Requiriog  Sampling
Hequirements Frocedure Measurement Fregquency
40 CFR 61.93(b){4) & Alternative effluent fow rate Al radioouclhides which Contimuous
WAC 240-247-75(2) not to exceed 200,000 ¢fm, could contribute 109 of the

Methed 114 appendix B potential EDE,

61.93(b)2)(ii) ANSI N13.1
Sampling Requirements:  Continuous
Additipnal monitering of sampling requirements established by thas MO will be listed in the Conditions and Limitations section.

Change History
02501 WOC Revision Form, DOERL-99-77, Bev, OF, approved July 25, 20010 provided condition changes. Approval
letier, AIR O1-802, mailed on August 15, 2001,

071101 ATR O1-702 mailed July 11, 2001 to incorporate revision forms approved on March 6, 2001, May 3, 2001, and
June 19, 2001.

061901 NOC Revision Form submitted via RTAM, approved on June 19, 2000 10 provide process description change.
050301  NOC Revision Form submitted via RTAM, approved on May 3, 2001 10 provide 2 minor description chanpe.

(30601 NOC Revision Form approved on March 6, 2001 during RTAM to provide a minor description change
L arul a clanification.
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20201 NOC 1D 442 combined inte MNOC 1T 443

L7l Incorporation of supplemental information Tor ventilabion system, approved via ATR 001017 dated

Movember 7, 2000,

L_,J'J-‘J‘.';l.'lilﬂ NOC Revision Form approved on September 29, 2000 during KTAM to provide a minor descnption change

o000 NOC Revision Form approved on September 9, 2000 during RTAM to provide a minoer description change.

02500 Conditions and Limitations of ALK 00402 were voided and replaced by AIR D0-B01, August 25, 2000,

B0R00 Conditions and Limatations of ATR 00-313 were voided by AIR 00-40F, Apnl &, 2000,

032300 Fevised NOC was approved via AIR 00-313 on March 23, 2000,

CONDITIONS AND LIMITATIONS

1} The LS. Department of Energy shall comply with all Conditions and Limitations of this icense

2}

3)

(WAC 246-247-060{5)).

The total abated emission limit for this Notice of Construction is limited to 110E-01 mrem/year to the
Maximally Exposed Individual. The total unabated emission limit for this Motice of Construction is
limited to 2.20E+02 mrem/year to the Maximally Exposed Individual.

This process is limited to:

processing, stabilizing, and packaging, for interim storage, liquid nitrate solution. Stabilization of the
solution shall be accomplished by the combination of a magnesium hydroxide and/or oxalate
precipitation process and the existing muffle furnaces.

The magnesium hydroxide andior oxalate precipitation process shall remove, by precipitation,
plutorium contained in vanous mitne solutions. The nitnic acid solutions shall be reacted by the addition
ol magnesium hydroxide and/or oxalic acid. A weak nitric acid stream shall dilute the existing solutions
as necessary to optimize the plutonium recovery and generate feed solutions with an acid strength of
approximately 3.0 Molar. The feed preparation activities will be performed in existing PFP facilities.
The acud strength of the plutomum nitrate feed solutions, including those that do not require dilution will
range from 0.3 Molar to 5.0 Molar.

The diluted solution shall be fed to three precipitation vessels where the magnesium hydroxide powder
and/or oxalate acid will be added manually. The vessels shall be agitated, afler magnesium hydroxide
and/or oxalate acid addition, by sparging air up through the vessels by pulling a vacuum on the
precipitation vessels.

After the reaction is complete, the precipitators shall be drained by gravity to an open pan filter where
the plutonium solids are collected. The filtrate will be vacuumed into a phase separator for collection,
The filtrate wiall be hltered further in the pohshing filters before being pumped o temporary storage in
the filtrate tanks. Filtrate with less than 3 grams per liter of plutonium will be disposed using existing
PFP facilities. Out-of-specification material would be subject to recycle for plulonium recovery,

Plutonium solids will be transferred to an open metal container and heated on a hot plate to further dry
the matenial within the glovebox. The plutomium will be cooled before being conveyed to the muffle

furnaces. Dned plutonium solids may be placed in storage before subjecting to mufile furnace thermal
stabihzation. The dned sohids would be placed manually into appropriate storage conlainers (e.g., poly
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4)

5)

i)

7

LR

jars or other similar sized closed containers) and transferred to existing gloveboxes (1e., HA-235 or HA-
20MB) for potential interim storage, These gloveboxes will tie into the existing ventilation system
exhausting through the 291-2-1 stack.

At a later date, the containers may be retneved from storage and returmed to the precipitation glovebox
for final stabilization. The materials then will be transferred into the vessels uszed for thermal
stabilization (1.c.. boats). The boats will be transfermed to the muffle fumaces for final stabihzation. The
existing muffle furnaces shall be used to convert the dried plutonium hydroxide to plutonium powder,

Select solutions may be designated as waste, The equipment and enclosures for direct discard of wasle
plutonium solutions will be used in Room 185 of the 234-5Z building. Unique containers helding the
dilute plutonium solutions will be brought from their storage location and analyzed for plutonium
content using non-destructive analysis (NDA) equipment before bnnging the containers into Room 185,
The equipment in Room 185 will include a large tent to envelope plastic enclosures. The enclosures
will be vented to the 234-52 E3 venhlation syslem by connecting a vent hose from each plastic
enclosure through a high-efficiency particulate air (HEPA)-type filter through a HEPA-type fillered
vacuum cleaner that is exhausted to the existing E3 ventilation system. Airflow is provided through
each plastic enclosure through HEPA-type filters. A large containment tent will be installed to enclose
the plastic enclosure operation and provide cccupational protection. The vacuum cleaner would
maintain a negative pressure inside the enclosures with respect to the large tent. A blower connected to
the tent would maintain a negative pressure inside the tent with respect to Room 185.

Afler pumping has been completed, the pump s turned off, and the transfer system appropriately
isolated (e.g., the tubing could be cut just above ezch drum, and the tubing ends sealed; the drum lids
woltld be bolted into place). In some cases, transfermng the solution from two product containers into
one receiving drum will be done. After pumping operations, the receiving dram is to be transferred fo a
storage area. The empty product containers are to be transferred for drum disposition (i.c., storage, reuse
andfor discard). Each drum moved out of Room 185 will be analyzed for plutonium content using NDA
cqupment.

These Conditions and Limitations must be proceduralized prior to starting the activities described in the
MNotice of Construction.
Conditions and Limitations added by AIR 00-501, Aupust 25, 2000,

This approval, with its Conditions and Limitations must be included in the next revision of the Hanford
Aar Operating Permat (WAC 246-247-060(1)(e) and (2){c)), and will at that time, constitute a revision of
the Radioactive Air Emissions License,

Conditions and Limitations added by ATR 00-801, Auguse 25, 2000.

[ the department finds that the emission unit described in this NOC is not in compliance with the
standards in WAC 246-247-040 duning construction (as deseribed in the NOC or during operation)) the
department reserves the nght to require modifications 1o bring it inte compliance (WAC 246-247-

Q602 d)).

Corditions and Limitations added by AIR 00301, Auguse 25, 2000,

The facility shall notify the department at least seven days prior 1o any planned precperational testing of
the emission umit’s emission control, moniloring or containment systems. The department reserves the
right to observe such tests (WAC 246-247-060(4)).

Comeitions and Limisations added by AR 00-5801, Auguss 25, 2000,

The department reserves the right to conduct its own stack sampling, environmental monitoring or other
testing, as required around this unit to assure compliance. If the department so decides, the facility must

Frinted on 16-Aug-01 Paga 3 MO 100 443/ Emession Linie 261-2-1

A-53




9

10)

11)

12)

13)

14)

s

16)

17)

18)

@

make provision for such testing (WAC 246-247-075(10)).
Condiions and Limitations odded by AIR 00-801, Augsesr 23, 2000

The facility must be able to demonstrate that the workers associated with thas ermission umit are
adequately trammed in the use and mamtenance of emission contrel and monitoring systems, and in the
performance of associated test and emergency response procedures (WAL 246-247-075(12))
Conditions and Limitations added by ATE 00-801, Awgust 25, 2000,

The facility must be able 1o demonstrate the reliability and accuracy of emission data and other test
results from this umt (WAC 246-247-075(13) and WAC 246-247-075(6)). The facility must be able to
demonstrate that it has a quality assurance program compalible with applicable national standards listed
in, or equivalent to, those listed in the above-cited regulation.

Condittons and Limitations added by AIR D030, Auguse 25, 2000,

The department reserves the right to inspect and audit this unit during construction and operation.  This
includes all activities, equipment, operation procedures, documents, data, and other records related to
compliance with the regulations (WAC 246-247-080({1)).

Conditions and Limitations added by AIR 00-807, August 25, 2000,

The department may require an ALARACT demonstration at any time {WAC 246-247-080(1)).
Conditions and Limiltations added by ATR 00-807, Awgust 25, 2000

All reports and records must be kept and reported according to 40 CFR 61, Subpart H (WAC 246-247-
DBO(2)).
Corditions and Limitations added by ALR 00300, dugust 25, 2000,

Records must be readily (promptly) available for this unit.  Those records must be maintained onsite,
and must be retamed for at least five years (WAC 246-247-080(8)).
Conditions and Limitations adided by AIR 00-800, Awgusi 23, 2000,

All measured or calculaled emissions must be reported annually {WAC 246-247-080(3)).
Conditions and Limitations added by ATR 00-807, Awguse 25, 2000

If there is an unexpected release of radioactivity or if there 15 a shutdown or other condition that, if it
were allowed to persist, would result in emissions of radionuclides in excess of any Conditions or
Limitations in the KOC or that lasts more than four hours, it must be reported to the department within
24 hours. Applicable standards {WAC 246-247-040) include unit specific emission limits (paragraph
5), the offsite dose standard (paragraph 1), BARCT (paragraph 3) or ALARACT (paragraph 4),
whichever is applicable, or any limitations included in this approval (paragraph 5).

Conditions ard Limilations odded by AIR 00-801, Awgust 25, 2000,

This unit must be fully accessible to Department of Health (DOH) inspectors. If there are any specific
traiming requirements or have restrictions or special requirements for entry, they must be given to the
department when they are known to allow for unannounced inspections, as required by EPA (WAC 246-
247-080(9)). At a mimimum, for unannounced inspections, such requirements or restrictions must be
lold to inspectors that moming, with the opportunity for the inspectors to meet those requirements. For
prior announced inspections, such notification must occur far enough in advance for the inspectors to
have reasonable ime to meet the requirements.

Conditions and Limitations added by AIR 00-800, August 235, 2000,

The facility shall make requested documents available for timely manner for review (WAC 246-247-
OB0(L0)).
Conditions and Limitations added by AIR 00-807, Awpuse 25, 2000,

When this project is completed, or operations cease, the facility shall notify the department via a report
of closure, and indicate whether or not any potential for airbome release occurred (WAC 246-247-
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O8G)).
Corditipns and Limitariony added by AIR G080, Awpuss 25, 2000

20 This condition was obsoleted on 07/25/2000.  The work approved in this NOC is limited to those

<

described activities associated with the construction and operation activities involving the magnesium
hydroxide precipitation process of plutonium solutions in nitne zcid solutions within the Plutonum
Fimshing Plant (PFF).

Conditions and Limitations added by ATR 00-500, Aupust 25, 2000, Condition obssleted by NOC revision forms dated May
A 2000, fune 12 200 apd Suly 25, 2001,

21) This condition was obsoleted on 07/25/2001.  Approved activities included in the process are the

following: Stabilization by precipitation and use of the muffle furnaces; drying of the precipitated
plutonium oxide (PuO2); packaging of the dried PuO2 for intenim storage and disposal of the filtrate
from the liquid nitrate solution using existing PFP processes.

Conditions and Limitations added by AIR 00-801, August 25, 2000, Condition obroleted by NOC revision forms dated June
Fo 2000 and Suly 25, 2000

22) This condition was obsoleted on 07/25/2001.  The concentration of the nitric acid make up feed

23}

24)

solution used in the magnesium hydroxide process cannol exceed 3.0 Molar.

Conditions ard Limitations added by ATR 00-30, Awgust 25, 2000, Condition sbroloted by NOC revision Jorm dated
September 28 2000

The concentration of the mitric acid diluting solution used in the magnesium hydroxide process will
average 0.35 Molar and be maintained within the safe operating parameters establhished for the process
Corditions and Limitations added by ALK 00-80), Avgusi 25, 200

All operating Conditions and Limitations imposed by DOH in letter # AIR. 96-1205, dated December
18, 1996, or stated in the Notice of Construction for the Muffle Furnaces must be observed.
Conditions and Limiarions added by AIR 00800 Augriese 25, 2000,

lr.._,E 3) This condition was obsoleted on 07/25/2001.  Construction activities in Room 227 are limited to the

mstallation of wall and ceiling mounts that will stabilize the glovebox during seismic activities.
Decontamination activities in Room 227 must be less than 0.1 mremdyr.

* The HEPA filtered vacuums used for decontamination activities in Room 227 must be approved in
the st included in the Radieactive Aar Enussions Notice of Construction for HEPA Filtered Vacuum
Radicactive Air Emissions Units DOE-RL-97-50. This document is to be used as a guide for the use of
HEPA filtered vacuum, prior to the time the room is connected to the ventilation system. All records
must be maintained as required in the HEPA Filtered Vacuum Radioactive Air Emissions Units (DOE-
RL-97-50) NOC.,

Conditions and Limitations added by AIR 00-801, Auwgrust 25, 2000,

Condition obsoleted July 25, 2001, octivity completed.

26) This condition was obsoleted on 07/05/2001. Construction activities in Room 230C are limited to the

following:

*  Decontaminate and/or stabilize any contaminated areas as necessary.

*  [Install two new gloveboxes to house the process equipment. These include precipitators, phase
separator, polishing  filters.  Filtenng tanks and hotplates,

* Anchor the two new glove boxes to the floor.

*  Install wall and ceiling mounts, as necessary, lo secure the gloveboxes in case of seismic activity.
* Install drain lines from the new gloveboxes to a clean section of an existing drain line.
(U * Connect the two new gloveboxes to the existing E-4 ventilation header.
* Route feed retums and spare lines that onginate in Room 227 to the new gloveboxes.
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27)

28)

29)

* Install & new conveyor transport o connect to the new gloveboxes.

*  Cut a hole, with dimensions approximating a four foot diameter semicircle, into the wall between
Rooms 230C and 2308 to allow access to a glovebox port.

*  Remove and relocate the electrical power conditioner,

*  Relocate the current safety shower and cye wash station,

* Install a new electrical control panel.

*  Install a wash water tank and run lines to two new gloveboxes.

Condivons and Limiiarions added by ATR 00807, dugeesre 25, 2000,

Condition ebsoleted July 5, 2001, activity compleded.

The maximurn stack fow rate cannot exceed 137 cubic meters per second.
Conditions and Limitations added by AR (0-801, Awgusi 23, 2000

Testing of all HEPA filters described in the NOC will be performed annually.
Conditions and Limitations added by AIR 00-804, Avgust 23, 2000

The annual possession quantity for Plutonium {Pu) in nitnic acid solutions cannot exceed (.4 metric tons
ol Pu.
Conralitions and Limvitanions added by ATR D080, Auguse 25, 2000

30) This condition was obsoleted on 07/25/2001.  The air in rooms 227 and 230C will exhaust through

il)

32)

33)
34)

15)

36)

C

the E-3 High Efficiency Particulate Air (HEPA) ventilation system, The E-3 ventilation system
contains one stage of HEPA filtration with a minimum efficiency of 99.95 percent for particles with a
medium diameter of 0.3 microns, before connecting with the E-4 ventilation system and exhausting

through the 291-2-1 stack.

The offgases in Rooms 227 and 230C used in the work associated with the MHPP will exhaust through
the E-4 ventilation system. The E-4 ventilation system has two stages of HEPA filtration with a
minimum efficiency of 99.95 percent for particles with a medium diameter of 0.3 microns. The E-4
ventilation system then passes through two additional stages of HEPA filtration, before connecting with
the E-3 ventilation system and exhausting through the 291-Z-1 stack.

Condittons and Limitations added by AR 00-800, Auwgrse 25, 2000,

The monmitonng system for the 291-Z-1 stack must n:m.j.in compliant to all the NESHAPs requirements.
Conditions and Limitations added by AIR 00801, August 25, 2000,

The muffle fumaces must connect into the E-4 ventilation system and be configured as described in the
Mulflle Furnace Notice of Construction (DOE/RL-%6-79).
Conditions and Limitations added by ATR 00-807, Augaest 25, 20000,

The maximum fumace temperature must not exceed approximately 1,000 degrees C.
Condisions and Limilations added by ATR O00-807, dugese 25, 20000

All work on thus project must be completed on or before Oclober 1, 2010,
Conditions and Limitations added by ATR 00-501, Awgust 25, 2000,

The work approved in this NOC 1s hmited to those desenbed activities associated with the construction
and operation activities involving the magnesium hydroxide precipitation process, the oxalate
precipitation process and the discard of plutonium in nitric acid solutions within the Plutonium
Finishing Plant (FFF).

Conditions and Limitations added by AIR 0F-802, Augusi 15, 2007,

Approved activities include the following: Stabilization by precipitation and use of the muffle fumaces;
drying of the precipitated plutonium oxide (Pu2); packaging of the dried PuO2 for interim storage and
disposal of the filtrate from the liguid nitrate solution using existing PFP processes and solidification.
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Comiditions and Limiations added by AIR 00-202, August 15, 2000
37) The concentration of the nitric acid make up feed solution used in the magnesium hydroxide process

cannol excecd 5.0 Molar,
i Conditions gud Limiaions added by AIR 00-F02, dwguse 15, 200

@

Printed on [é-Aug-01 Page 7 WO 1D 443 { Emvission Linit: 281.71

4-57




